1. Introduction {#sec1-ijerph-17-02929}
===============

Depression has been recognized as a great health issue given a dramatic contribution to the disease burden worldwide \[[@B1-ijerph-17-02929],[@B2-ijerph-17-02929]\]. In the workplace, depression is more common than other mental disorders, and a major cause of reduced productivity, elevated absenteeism and presenteeism, and diminished job retention \[[@B3-ijerph-17-02929]\]. Moreover, depressive disorders increase the risk of accidents at work, which results in impaired health conditions, reduced quality of life, suicidal ideation, as well as an additional cost to healthcare and other related problems \[[@B3-ijerph-17-02929],[@B4-ijerph-17-02929],[@B5-ijerph-17-02929],[@B6-ijerph-17-02929]\]. It is estimated that a total of depression-attributable costs in the United States is US\$36.6 billion per year \[[@B7-ijerph-17-02929]\]. This cost is even expected to be significantly higher in developing countries such as China, Bangladesh, and Vietnam, where the economies greatly rely on labor-intensive industries such as textile/shoe-making, electronics, or food processing \[[@B8-ijerph-17-02929],[@B9-ijerph-17-02929]\].

Industrial workers are among the high-risk populations to depression due to the characteristics of their working process such as a lack of career pathways, hazardous environment exposure, job insecurity, insufficient autonomy, as well as highly monotonous and repetitive tasks \[[@B10-ijerph-17-02929],[@B11-ijerph-17-02929],[@B12-ijerph-17-02929],[@B13-ijerph-17-02929]\]. The prevalence of self-reported depression in this population varies regarding nations and industries. For example, the depression rate among garment workers in Bangladesh was 20.9% \[[@B8-ijerph-17-02929]\], 31.7% among shoe-making workers in China \[[@B14-ijerph-17-02929]\], and 35.4% among automotive assembly workers in Malaysia \[[@B11-ijerph-17-02929]\]. In addition, industrial workers were also among the most vulnerable professionals to suicide and suicidal ideation. Studies in the United States, England, and Australia indicated that manual labors (e.g., in the mining or construction industry) had the highest risk of suicide and suicidal ideation compared to other professionals \[[@B15-ijerph-17-02929],[@B16-ijerph-17-02929],[@B17-ijerph-17-02929],[@B18-ijerph-17-02929]\]. Another study in Korea found that unskilled male workers had a three times higher rate of suicide-related mortality compared to skilled male workers \[[@B19-ijerph-17-02929]\]. Despite these variations, all studies confirmed that the prevalence of depression and suicidal ideation in industrial workers was remarkably higher than that of the general population, as well as the need of the depression screening and risk reduction programs \[[@B8-ijerph-17-02929],[@B11-ijerph-17-02929],[@B14-ijerph-17-02929]\]. These results suggest the necessity of appropriate interventions to screen, control, and improve depression in this vulnerable group.

Both depression and suicidal ideations in industrial workers were associated with multi-level determinants. For example, regarding socio-economic characteristics, higher age, male, higher education level, migrants, and a higher number of health problems were found to be associated with depression in industrial workers \[[@B14-ijerph-17-02929],[@B20-ijerph-17-02929]\]. Meanwhile, in terms of working conditions, factory workers working in hazardous environments, high work speed, high work-related burnout, as well as having job insecurity, psychological job demand, less decision making participation, and low occupation support had higher levels of depression compared to those without these conditions \[[@B11-ijerph-17-02929],[@B14-ijerph-17-02929],[@B21-ijerph-17-02929],[@B22-ijerph-17-02929]\]. Family and social factors were also considered to facilitate depression and suicidal ideation in this population. A study in India found that among female industrial workers, family characteristics such as the number of children, persons living with or support for childcare were significantly associated with suicidal ideation and suicide attempts \[[@B23-ijerph-17-02929]\]. Another study in China indicated that poor family relationships were related to depression \[[@B14-ijerph-17-02929]\]. However, none of them address the role of the on-site medical facility in improving depression and suicidal ideation in industrial workers \[[@B24-ijerph-17-02929]\].

To our knowledge, there is limited evidence about depression and suicidal ideation among industrial workers in Vietnam. A prior study in Hanoi and Bac Ninh indicated that 38.6% of general industrial workers suffered from depressive symptoms \[[@B20-ijerph-17-02929]\], while another study showed that 18.8% of workers in shoe-making factories in Hai Phong experienced depression \[[@B25-ijerph-17-02929]\]. However, while the former study had a small sample size, the latter focused only on workers in one industry, which might be constrained in interpreting to other industrial populations. Moreover, these studies did not take into account other potential variables such as work-related burnout \[[@B22-ijerph-17-02929]\], or the responsiveness of on-site medical services \[[@B24-ijerph-17-02929]\]. In order to address these methodological and practical limitations, this study was performed to examine the prevalence of depressive symptoms and suicidal ideation and identify associated factors among industrial workers in different provinces of Vietnam.

2. Materials and Methods {#sec2-ijerph-17-02929}
========================

2.1. Study Design, Sampling Method, and Data Collection {#sec2dot1-ijerph-17-02929}
-------------------------------------------------------

This cross-sectional survey was conducted from January to December 2019 in industrial zones of four provinces including Hanoi, Quang Ngai, Dong Nai, and Can Tho, which were among the places having the largest industrial zones in Vietnam. Factories in these zones manufactured numerous products such as electronics, control devices, shoes, clothes, etc. The sample size for each province was determined by using the formula to estimate a population proportion with specified relative precision:$$n = Z_{1 - \alpha/2}^{2}\frac{1 - P}{\varepsilon^{2}P}$$

The parameter for this calculation comprised: a confident level α = 95%, expected prevalence *p* = 38.6% (according to a prior study in Vietnam \[[@B26-ijerph-17-02929]\]), relative precision ɛ = 0.15, resulting in 272 workers per province. We added 10% to compensate for people who did not agree to participate or complete the survey for any reason. A total of 300 industrial workers per province, or 1200 samples in total, were invited to become participants of this study (response rate 100%).

Eligible workers were individuals who (1) were aged 18 years or more at the time of the interview; (2) agreed to participate in the study and gave their informed consent. A random sampling method was used to recruit participants. First, we listed all workers in the industrial zones with the support from the managers of the factories. By using computer software, we randomly chose 300 workers in each province. We then contacted them through the introduction of managers and visited their living areas to perform the interview.

Each participant was informed of the study in brief and asked to give their informed consent. They were invited to go to a private room in their accommodation to ensure that their responses were not influenced by other people as well as to protect their privacy. In this study, we used a self-administered paper-based questionnaire to collect data from participants. Industrial workers filled the questionnaire with a pencil assigned from the data collection team. They could also ask the data collector to clarify any questions that they could not understand clearly. Their identifiable information was not collected in the questionnaire in order to facilitate their participation as well as avoid any social desirability bias.

2.2. Instruments {#sec2dot2-ijerph-17-02929}
----------------

The structured questionnaire was designed by the research team, including the following sections: socio-economic status (gender, age, education, marital status, living location, local/migrant people, number of children, and living arrangements), working characteristics (type of factory, years of experience, and working hours per day), depressive symptoms, health status, behaviors, healthcare, and mental health services used.

For screening depressive symptoms, the Patient Health Questionnaire (PHQ-9) was used as a validated tool. Several previous studies were performed that used the Vietnamese version of this instrument to assess the depressive symptoms in different populations \[[@B20-ijerph-17-02929],[@B26-ijerph-17-02929],[@B27-ijerph-17-02929]\]. The PHQ-9 has 9 items about the frequency of depression-related symptoms that the respondents were bothered with in the last two weeks until the interview, which was consistent with the diagnostic standard of the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-V). Each item has four responses including "Not at all" (= 0), "Several days" (= 1), "More than half of the days" (= 2), and "Nearly every days" (= 3), resulting in a range score from 0 to 27 \[[@B28-ijerph-17-02929]\]. The recommended cut-off points were as follows: normal/minimal (0--4), mild (5--9), moderate (10--14), moderately severe (15--19), and severe (20--27) \[[@B28-ijerph-17-02929]\]. Patients having a score of 10 points or more were classified as "positive depressive symptoms" based on its high sensitivity and specificity in previous studies \[[@B29-ijerph-17-02929],[@B30-ijerph-17-02929],[@B31-ijerph-17-02929]\]. Moreover, participants were categorized to have "suicidal ideation" if item 9 "Over the last two weeks, how often have you had thoughts that you would be better off dead or hurting yourself?" had a score of 1 or above. The Cronbach's alpha was good at 0.889.

Regarding health status, we collected information about whether they had acute symptoms in the last four weeks and chronic diseases in the last three months. Self-rated health was evaluated by using the visual analog scale, with a range score from 0 "The worse health condition that you can imagine" to 100 to "The best health condition that you can imagine". We also measured the burnout during work of industrial workers by asking them to respond to a single question "How often do you feel exhausted or burnout when working in the factory?" with the answer "Not at all" (=1), "Sometimes being stressed" (= 2), "Definitely exhausted" (= 3), "Exhausted every day and disappointed to my work" (= 4), "Completely exhausted and often thinking of quitting my job" (=5). It is a short, simple, and sensitive screening instrument to evaluate occupational burnout \[[@B32-ijerph-17-02929]\].

In terms of behaviors, tobacco and alcohol use practices were evaluated. Participants were asked to report three items of the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) instrument with a range score from 0 to 12 \[[@B33-ijerph-17-02929]\]. Male workers having a score of 4 or more and female workers having a score of 3 or more were categorized as "positive AUDIT-C" \[[@B34-ijerph-17-02929]\]. Participants also reported whether they were current smokers or not.

Regarding healthcare and mental health service use, participants were asked to respond to the frequency of regular health examination in the company (none/less than 6 months/6 months/more than 6 months), and the responsiveness of on-site medical services in the company (none/rarely/partly/mostly/completely). Moreover, they were asked to report the use of mental health services in the last 12 months, the facilities and services used.

2.3. Statistical Analysis {#sec2dot3-ijerph-17-02929}
-------------------------

Statistical significance was detected if a *p*-value was less than 0.05. Descriptive statistical analysis was performed to describe the prevalence of depressive symptoms and suicidal ideation. Chi-squared, Fisher's exact, and Mann--Whitney tests were then conducted to examine the difference in depressive symptoms and suicidal ideation according to different characteristics. Multivariate logistic regression model was used to identify associations between positive depressive symptoms and suicidal ideation with variables of interests (sociodemographic characteristics, health status, burnout, working characteristics, on-site healthcare service use, and substance use). The model combined with stepwise forward selection strategies to find the optimal results. A log-likelihood test' *p*-value of less than 0.2 was considered a threshold for selecting variables.

2.4. Ethical Approval {#sec2dot4-ijerph-17-02929}
---------------------

The protocol of this study was reviewed and approved by the Institutional Review Board of Youth Research Institute (code: 04d-QD/VNCTN).

3. Results {#sec3-ijerph-17-02929}
==========

Data of 1200 industrial workers were used for analysis. [Table 1](#ijerph-17-02929-t001){ref-type="table"} shows the depressive symptoms by socioeconomic and working characteristics. There were 30.5% and 33.6% of industrial workers having positive depressive symptoms and suicidal ideation in the last two weeks, respectively. The rates of normal/minimal, mild, and moderate to severe depressive symptoms were 47.8%, 21.8%, and 30.5%, correspondingly. Significant differences in the rate of depressive symptoms were observed regarding marital status; living location, living with spouse, siblings, or colleagues; years of experience, and working hours per day (*p* \< 0.05). Meanwhile, the percentage of industrial workers reporting suicidal ideation was significantly different in education, marital status, local/migrant people, number of children, living with spouse/children/relatives, type of factory, years of experience, and working hours per day (*p* \< 0.05).

[Table 2](#ijerph-17-02929-t002){ref-type="table"} presents that workers reporting positive depressive symptoms or suicidal ideation were more likely to perceived higher levels of burnout during work (*p* \< 0.01), and lower self-rated health (*p* \< 0.01). The significant differences among depressive severity groups were also found in accordance with having acute symptoms in the last 4 weeks, having chronic diseases in the last 3 months, AUDIT-C positive, and current smoker (*p* \< 0.01). Industrial workers having positive depressive symptoms were more likely to perceive less responsiveness of on-site medical services, as well as not receive regular health examination compared to other people (*p* \< 0.01). The significant differences of suicidal ideation were also found regarding these characteristics (*p* \< 0.01).

Information about mental health service use is presented in [Table 3](#ijerph-17-02929-t003){ref-type="table"}. There were 38.3% ever using mental health services in the last 12 months. Central and provincial hospitals were the most preferred facilities, followed by commune health centers and private hospitals. In addition, mental health counseling and treatment were the two most common services used by the workers.

As presented in [Table 4](#ijerph-17-02929-t004){ref-type="table"}, in the regression models, variables showed independent associations with positive depressive symptoms included high school education (OR = 0.64, 95% CI = 0.44--0.95); living in the dormitory (OR = 3.07, 95% CI = 1.51--6.24), living with siblings (OR = 2.98; 95% CI = 1.32--6.75), having two children or more (OR = 1.45, 95% CI = 1.03--2.03), years of experience (OR = 0.94; 95% CI = 0.89--0.98), burnout during work, AUDIT-C positive (OR = 2.38; 95% CI = 1.72--3.28), and smoking status (OR = 0.38, 95% CI = 0.23--0.61).

In terms of suicidal ideation, higher education, living with a spouse, higher year of experience, having regular examination, and a higher level of responsiveness of on-site medical services were negatively associated with suicidal ideation. Meanwhile, living with children (OR = 2.05, 95% CI = 1.17--3.59), working in mechanical/metallurgy/electronics factories, completely exhausted and often thinking of quitting (OR = 2.80, 95% CI = 1.69--4.65), and AUDIT-C positive were positively related to suicidal ideation.

4. Discussion {#sec4-ijerph-17-02929}
=============

This study enriches the current literature about a significant burden of depression and suicidal ideation among industrial workers in developing countries such as Vietnam, but mental health care in this population was still lacking. Several factors regarding socio-economic, working, behaviors, and healthcare access were found that increased the vulnerability of industrial workers to depression. These results could suggest further implications to improve the mental health of industrial workers in Vietnam.

In this study, approximately one-third (30.5%) of industrial workers were identified as positive depressive symptoms, which was much higher than that in the Vietnamese general population (2.8%) \[[@B35-ijerph-17-02929]\]. Our finding was comparable to a prior finding among industrial workers in Hanoi and Bac Ninh, Vietnam (38.6%---PHQ-9) \[[@B20-ijerph-17-02929]\], but approximately 1.5 times higher compared to workers in shoe-making factories in Hai Phong, Vietnam (18.8%) \[[@B25-ijerph-17-02929]\]. In addition, this prevalence was relatively higher than that of factory workers in other developing countries such as Bangladesh (20.9% in garment workers) \[[@B8-ijerph-17-02929]\] or India (0% in general factory workers but 36% had anxiety disorders and 18% had stress) \[[@B35-ijerph-17-02929]\] but equal to the result in China (31.7% in shoe-making workers) \[[@B14-ijerph-17-02929]\] and Malaysia (35.4% in automotive assembly workers) \[[@B11-ijerph-17-02929]\]. Notably, our result indicated that one-third of our sample had suicidal ideation in the last two weeks, which was more than four times higher when compared with the rate of suicidal ideation in the general Vietnamese population (8.9%) \[[@B36-ijerph-17-02929]\]. This prevalence was significantly higher than that in other settings such as the United States (2.6%) \[[@B37-ijerph-17-02929]\] and Korea (2.8%) \[[@B38-ijerph-17-02929]\]. Prior literature revealed that industrial workers were particularly vulnerable populations to depression and other mental health disorders given their low education and income, highly repetitive work, and constrained social support \[[@B6-ijerph-17-02929],[@B39-ijerph-17-02929]\]. As mental problems significantly impact workforces' productivity \[[@B3-ijerph-17-02929]\], this finding raises the urgent need for regular mental health screening and interventions to improve the health and performance of industrial workers.

Furthermore, the result indicated that only one-third of individuals having positive depressive symptoms used mental care in the last 12 months. This finding suggested that (1) only a limited number of workers with depression could access appropriate mental health services, or (2) more industrial workers suffered from depression in the last 12 months compared to our findings, and their illness was improved before the survey. Moreover, we observed that provincial and central hospitals were the most preferred health facilities the industrial workers visited for general counseling or treatment. Meanwhile, we did not find any industrial workers who reported using medical services in the factory for mental care. This phenomenon can be explained by the fact that the workers might be afraid of discrimination at work or even to be fired if they disclosed their mental status, which has been shown in prior literature \[[@B40-ijerph-17-02929],[@B41-ijerph-17-02929],[@B42-ijerph-17-02929]\]. Another reason is that mental health-related physicians, infrastructure, or equipment in the on-site medical offices was insufficient to consult, diagnose, or treat depression \[[@B34-ijerph-17-02929]\]. Of note, our regression analysis revealed a critical role of on-site medical services on improving the mental health of industrial workers. Specifically, having a regular health examination, as well as high responsiveness degree of the medical office in the factory, were associated with a lower risk of suicidal ideation or marginally related to the lower likelihood of being depressed. These results suggested on-site medical services should be enhanced to ensure meeting the needs for workers in physical and psychological care during their work.

Our study found associations between socio-demographic characteristics with depressive symptoms and suicidal ideation, suggesting vulnerable populations that should be paid attention. For example, people with a higher education were less likely to be depressed or have suicidal ideation, aligning with previous studies that a high level of education was correlated with mental resources preparedness, which increased the individual's resilience to cope with stress and depression \[[@B25-ijerph-17-02929],[@B43-ijerph-17-02929]\]. Moreover, our finding revealed that living in a dormitory significantly increased the risk of depressive symptoms. In fact, most of the workers living in this accommodation were migrants from other locals, who might have poor family support or connection \[[@B39-ijerph-17-02929],[@B44-ijerph-17-02929]\]. On the other hand, living with spouses was associated with a lower likelihood of suicidal ideation, one of the depressive symptoms, confirming the important role of family support in reducing the risk of depressive symptoms as in previous studies \[[@B20-ijerph-17-02929],[@B25-ijerph-17-02929]\]. However, living with children, especially two children or above, significantly increased the risk of being depressed. This might be justified by the fact that industrial workers in Vietnam had relatively low income because they mostly participated in manual work \[[@B45-ijerph-17-02929]\]. Thus, having children could result in a heavy financial burden for the workers, increasing the risk of depression \[[@B8-ijerph-17-02929]\].

Furthermore, data from our sample suggested that people working in mechanical/metallurgy, electronics, and food processing factories had a higher likelihood of being depressed compared to those in textile/shoe-making factories. Indeed, workers in the three former factories were mostly assigned to perform the task in the assembly line and complete the product according to a standardized procedure \[[@B46-ijerph-17-02929]\]. However, doing this work is very challenging because it is monotonous and repetitive but requires concentration in a long period of time \[[@B12-ijerph-17-02929]\]. Thus, workers were frequently overloaded and more likely to suffer workplace stress and depression \[[@B10-ijerph-17-02929]\]. We also found a remarkable association between burnout and depressive symptoms. This result was in line with a study among Chinese factory workers, which indicated that in comparison with workers without burnout, workers with mild, moderate, to severe burnout were 1.4, 3.8, and 25.5 times more likely to suffer from psychological disorders \[[@B47-ijerph-17-02929]\]. Burnout refers to mental exhaustion at the workplace due to stressful working environments, spending high efforts but poor satisfaction with work \[[@B48-ijerph-17-02929]\]. It has been shown that it can negatively affect the psychological health of the individual, leading to the development of depression \[[@B48-ijerph-17-02929]\].

Results in our study were congruent with previous studies that smoking was associated with a lower risk of positive depressive symptoms \[[@B20-ijerph-17-02929],[@B49-ijerph-17-02929]\]. Practically, smoking could be concerned among industrial workers as a coping strategy to reduce the depressive symptoms via its pleasure effects \[[@B50-ijerph-17-02929],[@B51-ijerph-17-02929]\]. A prior review indicated that depressive symptoms were associated with higher levels of cigarette use, as well as were considered an obstacle for smoking cessation and smoking abstinence \[[@B52-ijerph-17-02929]\]. Moreover, we echoed existing literature about the negative effect of alcohol abuse, since positive AUDIT-C was associated with depressive symptoms as well as suicidal ideation among industrial workers. Due to the nature of cross-sectional design, we could not confirm that alcohol abuse resulted in depression or depression led to alcohol abuse; however, a previous review suggested that alcohol use disorders were more likely to be a risk factor for the onset of depression rather than vice versa \[[@B53-ijerph-17-02929],[@B54-ijerph-17-02929]\]. Therefore, pharmacological and behavioral interventions should be developed and performed to diminish the risk of smoking and alcohol use as well as improve the mental health of industrial workers.

5. Conclusions {#sec5-ijerph-17-02929}
==============

To conclude, this study found a high prevalence of depressive symptoms and suicidal ideation among industrial workers in Vietnam. Moreover, we found that substance use, types of industry, work-related burnout, regular health examination, and high responsiveness of on-site medical service were significantly correlated with depressive symptoms and suicidal ideations among industrial workers in Vietnam.

The findings of this study suggested several implications. Given the high burden of depressive symptoms in industrial workers, regular screening and detecting high-risk populations such as people with low education, living with children, substance use, and experiencing burnout would be critical to offering timely counseling and treatment. Some work (years of experience or burnout) and behavior (alcohol use or smoking) -related factors could serve as indicators to guide the promotion interventions in the workplace. On-site medical services should be improved to meet the need for mental care among industrial workers. Finally, changing positions and duties appropriately and providing positive feedback for people's work should be concerned to reduce the workers' burnout.

Our strengths included a large sample size in different provinces in Vietnam. Compared to other previous studies in Vietnam (with 289 \[[@B20-ijerph-17-02929]\] and 420 workers \[[@B25-ijerph-17-02929]\]), we recruited 1200 industrial workers in four provinces in all three main regions of Vietnam: northern (Hanoi), middle (Quang Ngai), and southern (Dong Nai and Can Tho) regions. Moreover, we employed international validated instruments such as PHQ9 and AUDIT-C, which improved our comparability to other studies in the world. The limitations of this study include the use of a cross-sectional design which hindered our ability to conclude causation. Moreover, although PHQ-9 is a validated instrument for screening depression, it cannot be used for diagnosis. Additionally, the PHQ-9 only investigated depressive symptoms and suicidal ideation in the last two weeks; thus, it is believed that the 12-month prevalence of these problems might be much higher than we observed in this study \[[@B28-ijerph-17-02929],[@B31-ijerph-17-02929]\]. Our data was mainly based on self-reported information, which might result in social desirability bias. Regarding the burnout measure, although our approach in using only a single question might have a lower validity compared to other well-structured instruments for this topic, it was suggested to use for screening at-risk populations for suicide \[[@B55-ijerph-17-02929]\].

We would like to thank all industrial workers and managers of the factories from four provinces including Hanoi, Quang Ngai, Dong Nai and Can Tho for supporting us to perform this study.
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###### 

Depressive symptoms by socioeconomic and working characteristics.

  Characteristics                    Total   Positive Depressive Symptoms   Suicidal Ideation                
  ---------------------------------- ------- ------------------------------ ------------------- ------------ --------
  Total (n = 1200)                   1200    366 (30.5)                                         403 (33.6)   
  Gender (n = 1200)                                                                                          
  Male                               530     155 (29.3)                     0.40                191 (36.0)   0.11
  Female                             670     211 (31.5)                                         212 (31.6)   
  Education (n = 1200)                                                                                       
  \<High school                      217     66 (30.4)                      0.03                86 (39.6)    \<0.01
  High school                        509     135 (26.5)                                         134 (26.3)   
  Vocational training/college        237     77 (32.5)                                          104 (43.9)   
  University                         237     88 (37.1)                                          79 (33.3)    
  Marital status (n = 1200)                                                                                  
  Single                             530     144 (27.2)                     0.03                139 (26.2)   \<0.01
  Married                            670     222 (33.1)                                         264 (39.4)   
  Living location (n = 1200)                                                                                 
  House                              782     231 (29.5)                     \<0.01              252 (32.2)   0.36
  Homestay                           376     113 (30.1)                                         137 (36.4)   
  Dormitory                          42      22 (52.4)                                          14 (33.3)    
  Local people (n = 1200)                                                                                    
  Yes                                904     267 (29.5)                     0.21                284 (31.4)   \<0.01
  No                                 296     99 (33.5)                                          119 (40.2)   
  Number of children (n = 1200)                                                                              
  0                                  611     168 (27.5)                     0.06                192 (31.4)   0.04
  1                                  301     98 (32.6)                                          119 (39.5)   
  ≥2                                 288     100 (34.7)                                         92 (31.9)    
  Living arrangements (n = 1200)                                                                             
  Parents \*                         546     164 (30.0)                     0.75                175 (32.1)   0.31
  Spouse \*                          586     198 (33.8)                     0.02                233 (39.8)   \<0.01
  Children \*                        265     82 (30.9)                      0.86                38 (14.3)    \<0.01
  Siblings \*                        53      9 (17.0)                       0.03                23 (43.4)    0.12
  Relatives \*                       44      14 (31.8)                      0.85                7 (15.9)     0.01
  Colleagues \*                      74      15 (20.3)                      0.04                19 (25.7)    0.14
  Other \*                           37      11 (29.7)                      0.92                7 (18.9)     0.06
  Type of industry (n = 1200)                                                                                
  Textile/Shoe-making                582     156 (26.8)                     0.03                74 (12.7)    \<0.01
  Mechanical/metallurgy              181     61 (33.7)                                          123 (68.0)   
  Electronics                        200     74 (37.0)                                          148 (74.0)   
  Food processing                    146     41 (28.1)                                          54 (37.0)    
  Other                              91      34 (37.4)                                          4 (4.4)      
  Years of experience (n = 1200)                                                                             
  ≤1 year                            141     38 (27.0)                      \<0.01              66 (46.8)    \<0.01
  2--5 years                         840     280 (33.3)                                         327 (38.9)   
  \>5 years                          219     48 (21.9)                                          10 (4.6)     
  Working hours per day (n = 1200)                                                                           
  8 h                                1001    305 (30.5)                     0.96                315 (31.5)   \<0.01
  \>8 h                              199     61 (30.7)                                          88 (44.2)    

\* Comparisons between those living and those not living with each type of person.

ijerph-17-02929-t002_Table 2

###### 

Depressive symptoms according to health status, behaviors, and on-site health care.

  Characteristics                                           Total   Positive Depressive Symptoms   Suicidal Ideation                 
  --------------------------------------------------------- ------- ------------------------------ ------------------- ------------- -----------
  Burnout during work (n = 1200)                                                                                                     
  Not at all                                                348     45 (12.9)                      \<0.01              77 (22.1)     \<0.01
  Sometimes being stressed                                  367     120 (32.7)                                         33 (9.0)      
  Definitely exhausted                                      25      15 (60.0)                                          7 (28.0)      
  Exhausted everyday                                        200     98 (49.0)                                          87 (43.5)     
  Completely exhausted and often thinking of quitting       260     88 (33.9)                                          199 (76.5)    
  Having acute symptoms in the last 4 weeks (n = 1200)                                                                               
  No                                                        561     159 (28.3)                     0.13                184 (32.8)    0.59
  Yes                                                       639     207 (32.4)                                         219 (34.3)    
  Having chronic diseases in the last 3 months (n = 1200)                                                                            
  No                                                        535     148 (27.7)                     0.06                164 (30.7)    0.054
  Yes                                                       665     218 (32.8)                                         239 (35.9)    
  AUDIT-C positive (n = 1200)                                                                                                        
  No                                                        784     214 (27.3)                     \<0.01              236 (30.1)    \<0.01
  Yes                                                       416     152 (36.5)                                         167 (40.1)    
  Current smoker (n = 1200)                                                                                                          
  No                                                        1034    334 (32.3)                     \<0.01              351 (34.0)    0.51
  Yes                                                       166     32 (19.3)                                          52 (31.3)     
  Frequency of regular health examination (n = 1200)                                                                                 
  None                                                      90      26 (28.9)                      \<0.01              70 (77.8)     \<0.01
  \<6 months                                                147     50 (34.0)                                          55 (37.4)     
  6 months                                                  511     102 (20.0)                                         140 (27.4)    
  \>6 months                                                452     188 (41.6)                                         138 (30.5)    
  Responsiveness of on-site medical services (n = 1200)                                                                              
  None                                                      5       1 (20.0)                       \<0.01              0 (0.0)       \<0.01
  Rarely                                                    27      11 (40.7)                                          7 (25.9)      
  Partly                                                    178     45 (25.3)                                          59 (33.2)     
  Mostly                                                    549     200 (36.4)                                         254 (46.3)    
  Completely                                                441     109 (24.7)                                         83 (18.8)     
                                                            n       Mean (SD)                      *p*-value           Mean (SD)     *p*-value
  Visual Analogue Scale (0--100) \*                         1200    47.4 (20.9)                                        49.4 (21.4)   \<0.01

\* Comparison between those with and without positive depressive symptoms/suicidal ideation.
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###### 

Healthcare and mental health service use.

  Characteristics                                                Total   Depressive Severity                             
  -------------------------------------------------------------- ------- --------------------- ------------ ------------ --------
  Using mental health service in the last 12 months (n = 1200)                                                           
  No                                                             741     349 (60.9)            160 (61.3)   232 (63.4)   0.74
  Yes                                                            459     224 (39.1)            101 (38.7)   134 (36.6)   
  Mental health facility used (n = 459)                                                                                  
  Commune health center                                          75      32 (14.3)             15 (14.9)    28 (20.9)    0.24
  District hospitals                                             24      10 (4.5)              4 (4.0)      10 (7.5)     0.38
  Provincial hospitals                                           328     163 (72.8)            72 (71.3)    93 (69.4)    0.79
  Central hospitals                                              342     176 (78.6)            78 (77.2)    88 (65.7)    0.02
  Private hospitals                                              33      13 (5.8)              8 (7.9)      12 (9.0)     0.51
  Others                                                         10      4 (1.8)               3 (3.0)      3 (2.2)      0.79
  Mental health services used (n = 459)                                                                                  
  General mental health counseling                               319     156 (69.6)            74 (73.3)    89 (66.4)    0.53
  Occupational stress                                            57      31 (13.8)             7 (6.9)      19 (14.2)    0.17
  Mental health treatment                                        166     72 (32.1)             31 (30.7)    63 (47.0)    \<0.01
  Others                                                         20      9 (4.0)               2 (2.0)      9 (6.7)      0.20
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###### 

Associated factors with depressive symptoms and suicidal ideation.

  Characteristics                                       Positive Depressive Symptoms   Suicidal Ideation                 
  ----------------------------------------------------- ------------------------------ ------------------- ------------- ------------
  Individual characteristics                                                                                             
  Education                                                                                                              
  \<High school                                         ref ^3^                        \-                  ref           \-
  High school                                           0.64 \*\*                      0.44; 0.95          0.38 \*\*\*   0.23; 0.62
  Vocational training/college                           0.89                           0.58; 1.37          0.55 \*\*     0.32; 0.96
  University                                            1.10                           0.72; 1.70          0.69          0.39; 1.22
  Visual analogue scale                                 0.99 \*                        0.99; 1.00          0.98 \*\*\*   0.97; 0.99
  AUDIT-C positive                                                                                                       
  No                                                    ref                            \-                  ref           \-
  Yes                                                   2.38 \*\*\*                    1.72; 3.28          1.82 \*\*\*   1.26; 2.63
  Current smoker                                                                                                         
  No                                                    ref                            \-                                
  Yes                                                   0.38 \*\*\*                    0.23; 0.61                        
  Family and social characteristics                                                                                      
  Living location                                                                                                        
  House                                                 ref                            \-                                
  Homestay                                              1.00                           0.74; 1.36                        
  Dormitory                                             3.07 \*\*\*                    1.51; 6.24                        
  Living arrangements (Yes vs. No-ref)                                                                                   
  Spouse                                                                                                   0.50 \*\*\*   0.34; 0.73
  Children                                                                                                 2.05 \*\*     1.17; 3.59
  Siblings                                              2.98 \*\*\*                    1.32; 6.75                        
  Relatives                                                                                                2.64 \*       0.93; 7.50
  Number of children                                                                                                     
  0                                                     ref                            \-                                
  1                                                     1.19                           0.86; 1.66                        
  ≥2                                                    1.45 \*\*                      1.03; 2.03                        
  Local people                                                                                                           
  Yes                                                                                                      ref           \-
  No                                                                                                       1.36          0.92; 2.01
  Working characteristics                                                                                                
  Type of industry                                                                                                       
  Textile/Shoe-making                                                                                      ref           \-
  Mechanical/metallurgy                                                                                    4.65 \*\*\*   2.75; 7.87
  Electronics                                                                                              5.11 \*\*\*   3.00; 8.70
  Food processing                                                                                          1.80 \*\*     1.02; 3.18
  Other                                                                                                    0.26 \*\*     0.09; 0.81
  Years of experience                                   0.94 \*\*\*                    0.89; 0.98          0.79 \*\*\*   0.71; 0.87
  Working hours per day                                                                                    1.29 \*       0.97; 1.72
  Burnout during work                                                                                                    
  Not at all                                            ref                            \-                  ref           \-
  Sometimes being stressed                              2.76 \*\*\*                    1.80; 4.23          0.80          0.47; 1.37
  Definitely exhausted                                  11.81 \*\*\*                   4.73; 29.51         1.85          0.65; 5.28
  Exhausted everyday                                    3.59 \*\*\*                    2.28; 5.67          1.11          0.66; 1.86
  Completely exhausted and often thinking of quitting   1.82 \*\*                      1.15; 2.88          2.80 \*\*\*   1.69; 4.65
  Healthcare use characteristics                                                                                         
  Frequency of regular health examination (n = 1200)                                                                     
  None                                                  ref                            \-                  ref           \-
  \<6 months                                            1.52                           0.81; 2.85          0.65          0.30; 1.41
  6 months                                              0.62                           0.35; 1.10          0.33 \*\*\*   0.17; 0.67
  \>6 months                                            1.59 \*                        0.92; 2.76          0.29 \*\*\*   0.14; 0.57
  Responsiveness degree of on-site medical services     0.84 \*                        0.71; 1.01          0.74 \*\*\*   0.59; 0.92

\*\*\* *p* \< 0.01; \*\* *p* \< 0.05; \* *p* \< 0.1; ^1^ odds ratio; ^2^ confidence interval; ^3^ reference group.
